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rous patch may be very thin and may rupture,
allowing blood to track in from the lumen.

Effects

Although the changes of atheroma are es-
sentially the same in all arteries, their effects
vary in arteries of different sizes.

Large arteries. Uncomplicated atheroma of
large arteries, such as the aorta, very often has
no clinical effect because usually it does not
substantially reduce the lumen or seriously
weaken the wall. In advanced cases, however,
an aneurysm may form in the abdominal aorta
(p. 385) or occasionally in a common iliac
artery. Thrombi which form on ulcerated
plaques in the aorta seldom cause complete
occlusion, probably because the rapid flow
limits platelet adhesion. Occasionally, however,
thrombus may extend to occlude the whole
aortic lumen and when this occurs at the bifur-
cation it can result in gangrene of the legs
unless adequate collateral circulation has de-
veloped, in which case there may be merely
coldness and weakness of the legs with muscle
wasting and sexual impotence but without isch-
aemic pain or gangrene (Leriche syndrome).
Apart from occluding the aorta, thrombi and
atheromatous debris from ulcerated plaques
may break away and form emboli in the
arteries of the lower limbs and abdominal
organs such as the kidneys.

Smaller arteries. By far the commonest
important effects of atheroma are due to involve-
ment of smaller arteries, the lumen of which
may be progressively narrowed by an athero-
matous patch or suddenly occluded by super-
added thrombosis (Fig. 14.8). These effects are
well seen in the coronary arteries. Atheroma is
the chief cause of ischaemic heart disease, the
largest single cause of death in Europe and
North America today (p. 400). Ischaemic brain
damage is also very common and is usually the
result of atheroma of the carotid, vertebral and
basilar arteries, vessels of the Circle of Willis
and cerebral arteries (p. 742). Atheroma does
not cause aneurysms of smaller arteries.

Arteries supplying the legs are often severely
atheromatous, with consequent progressive
diminution in blood supply. Eventually the col-
lateral wodatioi* becomes inadequate: relative
can then be induced by the
(fctnaads of exercise, which

produces severe pain in the leg, relieved by rest.
This is the clinical syndrome of intermittent
claudication. In time ischaemia may be so
severe as to cause gangrene, which usually
starts in the toes (Fig. 2.6, p. 12) and spreads
proximally. Examination of legs amputed for
gangrene usually shows narrowing or oblitera-
tion and calcification of the main arteries of the
leg. Because atheroma is often widespread,
patients with severe involvement of the arteries
of the lower limbs frequently suffer also from
ischaemic heart disease.

The arteries of the arms are rarely severely
affected by atheroma.

Aetiology

Epidemiological surveys have revealed a
number of predisposing factors in atheroma,
but the mechanisms involved in the develop-
ment and growth of the plaque are not yet
understood. Most of the available information
has been provided by morphological, histo-
chemical and biochemical studies on the athero-
matous plaque, and by experimental animal
studies. It seems appropriate to discuss these
biomedical investigations, and then to consider
how the various known risk factors may con-
tribute.

The main features of the early lesion are
accumulation of lipid, cellular proliferation and
formation of fibrous tissue.

Accumulation of lipid. Studies in man with
labelled cholesterol suggest that most of the
cholesterol in the human aortic intima is
derived from the plasma. Since the arterial vasa
vasorum supply only the outer part of the wall,
plasma lipid must enter the intima from the
lumen via the endothelial lining, and animal
studies have shown that plasma proteins and
certain lipids normally pass into the intima via
this route, particularly around the mouths of
arterial branches. This localisation suggests in-
creased endothelial permeability at sites where
atheroma tends to occur in man, and where les-
ions resembling human atheroma can be in-
duced experimentally by feeding animals on a
cholesterol-rich diet. Such focal increase in per-
meability is associated with an increased rate of
endothelial cell-turnover and it has been sug-
gested that the endothelium at certain sites, in-
cluding the vicinity of arterial branching, is
subject to increased shearing stress which may